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Patented November 22, 1904,

JOHN 8. WRIGHT, OF DUXBURY, MASSACHUSETTS.

PHOTOGRAPHIC SHUTTER.

SPECIFIGATIONI' forming part of Letters Patent No. 775,436, dated November 22, 1904.
Applicatinn'ﬁled December 14, 1903, Serial No, 185,066, (No model,)

To all whom it QY CONCETN:
Be it known that 1. JouHN S. WRIGHT a, Clti-

zen of the United States, residing at Dux- |

bury, in the county of Plymouth and State of

Massachusetts, have invented new and useful

Improvements in Photographic Shutters, of
which the following 1s a specification.

This invention relates to photographic shut-
ters for cameras, and is an improvement upon
the photogmphic shutter for which Letters
Patent of the United States were granted to
me April 28, 1903, No. 726,608. Like the
photographicshutter illustrated and desecribed
in said Letters Patent, the device of this in-
vention may be located either in front of the

lens, between the glasses of a double lens, at

the rear of the lens or in the focal plane of

the lens of the camera. In the present case I
“have illustrated my invention as adapted to

be placed at the rear of the camera and in the
focal plane of the lens of the camera.

The object of the invention 1s to provide a
photographic shutter for cameras which may
be used for instantaneous or time exposures
and which may be used to take an instantaneous
picture when the curtain is moving in either
direction—up or down.

The object of the invention is, further, to

provide means whereby the width of the slot

in the curtain may be varied from the out-
side of the shutter-casing and the width in-
dicated to a nicety by means of a dial-plate.

The invention consists in improved mech-

anism whereby the width of the slot is regu-

lated and recorded by a dial, again in the im-
proved mechanism wher ebV it 18 1mpossible

to change the width of the curtain-slot until

one of tle %pmdles 1s locked to the casing,
and again in the improved mechanism for
setting the curtain for time exposures, all as
hereinafter fully described in the specifica-
tion, and particularly set t01 th in the claims
thereot | |

Referring to the dra,wmw; Figure 1 is a
rear. elevatmn of my lmDI‘OVBd photowrap n1c
shutter, showing the parts in their relative
positions when the curtain is wound upon the
upper roll, the same being broken away to

save space in the drawings and a portion of

5o the casing shown in section,at the right-hand

side thereof. TFig. 2 is a side elevation of the
same as viewed from the left of FKig. 1. Fig.
3 1s a side elevation of the same as viewed

. from the right of Fig. 1. Fig. 4 is a section,

partly in elevation, taken on line A A of Fig. 55
2 looking toward the left in said figure, the
same being partly broken away to save space.
Fig. 5 18 a section, partly in elevation, taken
on line B B of Fig. 4 looking toward the left
in said figure. Fig. 6 1s a section, partly 1n 0c
elevation, taken on line C C of Fig. 1 look-
ing toward the right in said figure. Fig. 7
1s a detall section, partly in elevation, taken
on line A A of Fig. 2,-with the clutch-slide
drawn toward the left and the gear thrown 65
in mesh with the dial-gear. Fig. 8 1s a front
elevation of the left-hand portion of my im-
proved photographic shutter. Fig. 91sa de-
tail sectionillustrating the tape-windingreels,
taken on line D D of Fig. 1 looking toward 7o
the left in said figure. Fig. 10 1s a detall sec-
tion, partly in elevation, taken .on hne E E
of Fig. 1 looking toward the left in said fig-
ure and 1illustrating: the manner in which
the curtain is wound upon the curtain-rolls. 75
Fig. 11 1s a detail section, partly in elevation
and broken away, taken on line F F, Fig. 2.
Fig. 12 1s a detaill section, partly in elevation,
taken on line (> G of Kig. 2. - Fig. 13 1s arear
“elevation, similar to Kig. 1, broken away to 8o
‘save space, illustrating the curtain 1n position
to have the width of slot changed. Fig. 14
1s a detaill side elevation of the clutch-slide
lock and the plate in which it slides. Fig. 15
is a detall section, partly in elevation, taken 85
on line H H of Fig. 1 looking toward the
left in said ficure and illustrating the relative
position of the upper intermittent gear and
stop-gear. Fig. 16 is a detall section, taken
on line I I of Fig. 1, illustrating the lower go
intermittent gear and 1ntermittent stop-gear.
Fig. 17 1s a detall plan of the cluteh-slide.
- Like numerals refer to like parts through-
out the several views of the drawings. *
The general construction and operation of 95
the photographic shutter hereinbefore spe-
cifically deseribed 1s similar to the operation
of the shutter shown and deseribed in my Let-
ters Patent hereinbefore referred to—that is,
- the curtain i1s a slotted curtain and 1s fast at 100
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oppostte ends thereof, respectively, to two !

rotary rolls.  The rolls are mounted upon a
balr of rotary spindles, and each of said rolls
1S rotated by means of a torsional spring
wound upon said spindle.  There are means
to lock each of said spindles to its respective
roll and means to lock each of said spindles
against rotation.  The particular mechanism
by which the lower roll is locked while the
slot in the curtain is being adjusted to any de-
stred width 1s different in the present device
from that deseribed in my Letters Patent re-
ferred to. The rotary «
ture 1n the present device. The manner of
winding the springs in the upper and lower

1olls and the means by which the lever con-
nected to the upper and lower spindles for

20

25

sheet metal attached thereto.

the purpose of imparting longitudinal motion

to said spindles 1s operated is an entirely new
departure in the present device. The mech-
anism by means of which the curtain is set
for time exposure is also novel.

In the drawings, 20 is a rectangular casing
or frame, being, preferably, formed of wood
and having an auxiliary casing 20" formed of
The rolls and
curtamn are contained within the casing 20,
while the mechanism for winding the rolls and
for moving said rolls longitudinally thereof
1s contalned within the auxiliary casing 20

21 1s a curtain made in two parts—an upper
part

separatecd from each other at their adjacent

d0O

ends by a slot 24.  The part 22 1s fastened to
a rotary roll 25, and the part 28 is fastened
to a rotary roll 26.

The roll 25, Figs. 1, 4, and 10, consists of :

a tube 27, having an annular ring 28 fast to
the left-hand end thereof and forming a head

theretor, and at the right-hand end said tube -
s a disk 29 fastened thereto, said disk in
turn bemg fastened to a sleeve 30, which ex-

tends through one side of the casing 20 and has

45

50

55

an mtermittent pinion-gear 31 formed upon
itsouterend. Theintermittent pinion-gear 31
meshes into an intermittent stop-gear 32, jour-

naled to rotate upon a serew 33. fast to the cas-

ing 20°.  The intermittent stop-gear 32 is pro-
vided with a stop-tooth 34, which serves to
stop the rotation of the roll when the parts
have rotated until said stop-tooth comes in
contact with a stop-slide or with the periphery
of sald intermittent pinion-gear, as hereinaf-
ter described. Within the interior of the
tube 27, near the left-hand end thereof, is fas-
tened a disk 35, said disk being journaled to
rotate upon a spindle 36, said spindle in turn

“being journaled to rotate in the sleeve 30 at

Yo

05

side of

the right-hand end thercof, Tig. 4, and in a
sleeve 37, extending through the left-hand
he casing in sald ficure. A torsional
spiral spring 38 encircles the spindle 36 and
is fast at one end to a collar 39, fast to the

1al 18 also a new ftea- |

22 and a lower part 23—said parts being

& . Tl e
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A cluteh-disk 40, fast to the spindle 26, is
provided with recesses 41, adapted to engago
a spring-pin 42 upon the disk 35, and therelby
lock the spindle 36 to the disk 35 and tube 27
when the spindle is drawn toward the right
from the position in which 1t 1s shown in .
4. The spindle 36 has fastened to the right-
hand end thereof a slecve 43, and formed upon
the periphery of said sleeve is a pinion-gear
43", A thumb-disk 43" is fast to the sleeve
43 outside the auxiliary casine 20°. Thesleeve

43 has fastened thereto a ratehet 44, and »

spindle 36, the other end of said spring being

fastened to the disk 35.

pawl-lever 45, pivoted at 46 to the casing 20/,
engages said ratchet 4. The spring 38 is
wound up by turning the gear 43’ toward the
rigcht, Fig. 5, in a manner hereinafter de-
scribed, the ratchet and pawllocking the spin-
dle against unwinding the spring when in the
position shown in Kig. 5.

The arm 47 of the pawl-lever 45 extends
across one end of a pneumatic piston 48. Said
pneumatbic piston 18 arranged to be recipro-
cated lengthwise of a eylinder 49 by air forced
through a pipe 50 by means of a rubber tube
and air-bulb in a manner well known to those
skilled in this art. When the piston 48 is
forced upwardly by the pressure of air, the
arm 47 of the pawl-lever 45 is raised, discon-

| necting the other arm of said pawl-lever from

the teeth of the ratchet 44 and allowing the
spring 38 to unwind, rotating the upper roll
25 and winding the eurtain thercon, as shown
i K. 4.

The lower roll 26, Figs. 4, 7, 10, 11, and 12,
consists of a tube 51, and the right-hand end
of said tube has a disk 592 fast thereto, said
disk being in turn fastened to a sleeve 53,
which extends through one side of the casine
20 and has an intermittent pinion-gear 54
formed upon its outer end. The intermittent
pinion-gear 54 meshes into an intermittent

stop-gear 55, journaled to rotate upon a serew
- 56, fast to the casing 20'.

The intermittent
stop-gear 55 1s provided with a stop-tooth 57.
which serves to stop the rotation of the roll
26 when the parts are in the position shown
1n Fig. 5 and also when said tooth comes in

5
contact with a stop-slide, as hereinafter de-
seribed.  Within the interior of the tube 51.
near the left-hand end thereof, is fastened a
disk 58, said disk being journaled to rotate
upon a spindle 59, said spindle in turn being
journaled to rotate in the sleeve 53, at the
right-hand end thereof, Fig. 4, and also in a
cylindrical clutch-slide 60.

A torsional spiral spring 61 encireles the

- spindle 59 and 1s fast at one end to a collar 62.

fast to the spindle 59, the other end of said
spring being fastened to the disk 58. A

clutch-disk 63, fast to the spindle 59, is pro-
vided with recesses 64, adapted to engage a
spring-pin 65 upon the disk 58, and thereby
lock the disk 58 to the spindle 59 and tube 51
when the spincle is drawn toward the right.
The spindle 59 has fas-

as shown 1in Fig. 4.
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“and against one side of the ratchet 44. The
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tened thereto, at the right-hand end thereof,
a sleeve 66, provided upon its periphery with
a pinion-gear 66", and outside the auxiliary
casing 20" a thumb-disk 66" is provided fast to
saicd sleeve 66. A ratchet 67 is fast to the
sleeve 66, and engaging said ratchet 1s a pawl-
lever 68, pivoted at 69 to the casing 20°. The
spring 61 1s wound up by rotating the pinion-
cear 66" toward the left, Fig. 5, the ratchet
and pawl locking the spindle against unwind-
ing the spring when 1n the postition shown 1n
said Fig. 5. The arm 70 of the pawl-lever
68 extends across one end of a pneumatic pis-
ton T1. Said pneumatic piston is arranged
to be reciprocated lengthwise of the cylinder
49, fast to the casing 20°, by air forced through
the pipe 50 by means of a rubber tube and
bulb, as hereinbefore described. When the
piston 71 1s torced downwardly by the pres-
sure of the air, Fig. 5, the arm 70 of the
pawl-lever 68 is lowered, disconnecting the
other arm of sald pawl-lever 68 from the
teeth of the ratchet 67and allowing the spring
61 to unwind, rotating the lower roll 26 and
winding the curtain ther eon, as hereinafter
more tully described.

The spindles 36 and 59 are each movable
longitudinally thereof for the purpose of
bringing the clutch-disks 40 and 63, respec-

tively, into and out of connection with the

spring-pins 42 and 65, and thus connecting the
spindle 36 to the tube 27 or disconnecting the
same therefrom and connecting the spindle 59
to the tube 51 or disconnecting said -spindle
fromsald tube. Whenthespindle 36 islocked
to the tube 27, it 1S necessary in the operation
of the shutter that the spindle 59 should be
disconnected from the tube 51, and vice versa,
and to insure this result a lever 72 1s provided
pivoted at 73 to the casing 20°.  One end of said
lever 1s forked to straddle the sleeve 43 and
bears against one side of the pinion-gear 43"

other end of said lever is also forked and
straddles the lever 66, bearing at the opposite
sides thereof against the pinion-gear 66" and
the ratchet 67, respectively. It will therefore
be seen that when the lever 72 1s rocked upon
its pivot 73, as hereinafter described, the spin-
dle 36 will be moved toward the right, while
the spindie 59 will be moved toward the left,
ancd vice versa. Near the upper end of the
lever 72 is provided a stop 74, and near the
lower end of said lever another stop, 75, is pro-
vided, sald stops alternately being thrown into
and out of line with the pneumatic pistons

48 and 71 as the lever 72 1s rocked upon its

plvot. o

When the lever 72 1s in the position shown
in Fig. 4, if the bulb 1s compressed the pneu-
matic piston 71 will move downwardly and
disconnect the pawl-lever 68 from the ratchet
67, and the curtain will then be wound upon
the upper roll, as shown in said figure, by the

rotation of said roll 25 and the unwinding of

the spring 38.

When the lever 72 i1s rocked
upon 1ts pivot, as hereinafter described, the
upper end of saild lever moving toward the
right and the lower end toward the left from
the position shown in Fig. 4, the lever is 1n
such a position that the stop 75 will be in line
with the pneumatic piston 71 and the stop 74
will be out of line with the pneumatic piston
48, and therefore upon operation of the bulb
said pneumatic piston 48 will move upwardly,
disconnecting  the pawl-lever 45 from the
ratchet 44 and releasing the upper spindle 36,
so that the curtain may be wound upon the
lower roll 26 by the rotation of said roll and
the nnwinding ot the spring 61.

The lever 72 i1s rocked upon its pivot by
means of a slide 105, constructed to slide in
ways 106, provided in the auxiliary casing
20'. . The slide 105 has a spindle 107 rotata-
bly mounted thereon and terminating at its
left-hand end, Fig. 4, in a rounded head 108

and pin 109. The pin 109 projects into a slot
110, formed 1n and extending longitudinally

of the lever 72. A winding-gear 11 1s fas-
tened to the spindle 107, and when the slide
105 1s raised to the position shown in Figs. 4
and 5 said winding-gear is constructed to mesh
into the pinion-gear 43”. The slide 105 1s
held upwardly in the position shown 1n Figs.
4 and 5 by a spring 112, and to the outer end
of the spindle 107 is fastened a pivoted handle
113, by means of which said spindle is rotated
outside the casing 20', and through the gear
111 and pinion-gear 43" the spindle 36 is ro-
tated and the spring 38 1s wound up. To
wind up the spring 61, the upper end of the
spring 112 is pushed inwardly by means of
the knob 114, fast to the upper end thereof.
The slide 105 1s then moved downwardly un-
til the upper side thereof passes beneath the
lower end of the spring 112, which then snaps
above said slide and holds it in position, the
winding-gear 111 then being in mesh with
the pinion-gear 66". By rotating the handle
113 it 1s evident that the spindle 59 through
said gearing will be rotated and the spring 61
will be wound up.

The slide 105 in adchtmn to serving as a
means for carrying the gear 111 into mesh with
the pinion-gears 43" and 66" serves as a means
to rock the lever 72 upon its pivot 73, the
head 108 of the spindle 107 being so arranged
and constructed that when the slide 105 is
moved downwardly from the position shown
in Fig. 4 it will engage the right-hand edge

K3
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of the lever 72 at its lower end and push saad |

level toward the leftin said figure, tmfs MoV -
ing the spindle 59 toward the left |
position shown in Kig. 4 and unloel{ing the
roll 26 from the spindle, as hereinbefore de-
seribed, while the upper spindle 386 will be
thrown toward the right by the upper end of
the lever 72 and the upper spindle and roll
locked together, as hereinbefore described.

When the slide 105 is moved upwardly to the

‘rom the

125
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position shown in Kigs. 3 and 5, then the head
of the spindle engages the vight-hand end of
the lever 72, at the upper end thereot, and
movessald lever into the position shown in Fig.

4, disconnecting the upper spindle from its |

respective roll and connecting the lower spin-
dle to 1ts respective roll. Tt will thus be secen
that the slide 105 with the gear thercon serves
as a means not only to rotate each of the spin-
dles and wind up their respective springs.

hut also rocks the lever and brings the spin-

dles into the proper position longitudinally
with relation to their respective rolls, so that
said spindles are locked to their respective
rolls or unlocked therefrom, as the case may
he, at the proper time for the winding of the
SPringes,

The operation of the mechanism hereinbe-
tore specifically described is substantially the
same as the operation of the shutter 1llustrated
and deseribed in said Letters Patent. with the
exception that the lever 72 is rocked upon its
pivot by moving the slide 105 upwardly or
downwardly, as hereinbefore described.
Briefly, this operation is as follows: Assum-
ing the springs 38 and 61 to be wound up and
the curtaln wound upon the upper roll, the
slide 105 1s moved downwardly by means of

the gear 66”. This movement of the slide
pushes the lower spindle toward the left and
the upper spindle toward the right, locks the
upyper spindle to the upper roll, and unlocks
the lower spindle from the lower roll. The
air-bulb being pressed forces the piston 48
upwardly, disengages the pawl 45 from the
ratchet 44, and allows the curtain to be wound
upon the lower roll by the unwinding of the
spring 61. The springs when wound up are
of sufficient capacity to allow the curtain to
be moved upwardly and downwardly four
times without perceptible diminution of ten-
ston.  If desired, the springs may be kept
constantly wound up to their full extent by
rotating the handle 113 every time that it is
moved upwardly ordownwardly. It will thus
be seen and understood that by means of my
improved mechanism the curtain may be ac-
tuated 1 opposite directions, each time mak-
Ing an exposure by means of the slot therein.
The manner of adjusting the width of the

slot 24 to different distances and recording |

the width of said slot by means of a rotary
dial 1s illustrated in Figs. 1, 2, 3, 4, 5, 6. T,
9, 10, 11, and 12.

Assuming the curtain 21 to be wound upon
the upper roll 25, as illustrated in Figs. 4 and

10, and the springs upon both of the spindles

wt

36 and 59 wound up, the different parts being
in the relative positions illustrated in Fig. 4,
1t will be seen that the cluteh-disk 63 is in con-
nection with the spring-pin 65 when the lower
roll and spindle are locked together. Now

upon rotating the lower thumb-disk 66’ to-
ward the left, Fig. 3, the curtain 21 will be

the handle 113 until the gear 111 meshes into

—_— — r—— e —
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partly wound from the upper voll onto the
lower roll into the position shown in e, 13,
bringing the slot 24 away from the upper roll.
as shown in full lines In said ficure, and ro-
tating the intermittent pinion-gear 54 toward
the lett in the direction of the arrow «, Fiv.
3, until the tooth upon said mtermittent pin-
ion-gear describes practically a complete ro-
tation and engaging the Intermittent stop-
gear 55 rotates said stop-gear in the direetion
of the arrow 4, Fig. 3, until a hole 76 in said
intermittent stop-gear comes in line with a
locking-rod 77, whercupon said locking-rod
will be forced into said hole by a spiral con-
pression-spring 116, Ifes. 11 and 12, and thus
the lower roll 26 will he locked in position
against rotation by means of said locking-rod,
imtermittent stop-gear 55, and intermittent
pinion-gear 54, it beine understood that said
Intermittent pinion-gear is fast to or inteoral
with the sleeve 33, the sleeve 53 being fast to
the disk 52 and the disk 52 being fastened by
a screw to the tube 51, as shown in Fig. 4.

The locking-rod 77 is constructed to slide
in the opposite sides of the casing 20 and has
fast thereto a collar 117, one end of the spring
116 bearing against said collar, the other endl
of said spring bearing against a plate 118, fast
to the camera-casine. The rod 77 is held
against the action of the spring 116 and out
of engagement with the intermittent gecar 55
by means of a slide 134, having an incline 135
thereon, Ifigs. 2, 7, and 11. When said slide
1s In the position illustrated in Fig. 11, the
rod 77 1s prevented from moving toward the
right by a collar 136, fast to said rod and
bearing agalnst the left-hand side of the slide
134. When the slide 134 1s pushed down-
wardly, as shown 1n Fig. 7, the collar 136
rides down upon the incline 135, the spring
116 carrying said collar and the rod 77 toward
the right, as hereinbetfore described.

1t will be understood that the lower roll 26
i1s now locked to the casineg 20 and that the
lower part 23 of the curtain 21 is fastened to
sald lower roll.  To increase the width of the
slot between the lower part 23 and the upper
part 22 of the curtain 21, T provide means
whereby the upper part 22 of the curtain is
drawn away from said lower part 23. and also
in order to decrease the width of the slot said
means operates to draw the part 22 toward
the lower part 23. Said means for varying
the width of the slot 24 consists of the cylin-
drical clutch-slide 60, hereinbefore retferred
to. (Ilustrated in detail in Fig. 17, in cleva-

 tion 1in Iig. 12, and in section 1n Figs. 4 and

7.)  Said cluteh-slide consists of a eylindrical
sleeve portion 78, arranged to slide in a plate
79, fast to the camera-casing 20 and extending
therethrough. Outside the casing said cylin-
drical clutch-slide is provided with a thumb-
disk 80 and inside said casing with projections
81, Kig. 17, arranged to engage spaces or de-
pressions 82, formed in the clutch-disk 83, as
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seen in Fig. 4. The cluteh-disk 83 is fastened

by screws to the tube 51, and the clutch-slide

60 projects through a spur-gear 80, Figs. £ and
T, said spur-gear in turn projecting through

and being fastened to a tape-reel 85 at the left-

hand end of the lower roll, Fig. 4. A screw

119 has screw-threaded engagement with the

tape-reel 85 and with the spur-gear 84, the
inner end of said screw projecting into a slot
120, formed in the clutch-slide 60 and consti-

tuting a spline, by which the spur-gear 84 and -

the tape-reel 85 are rotated upon rotation of
the thumb-disk 80 and clutch-slide 60, as seen
in Figs. 4, 12, and 7.

The spur-gear 84 meshes into a pinion-gear

36, formed upon the left-hand end of the pin--

1on-gear shaft 87, said pinion-gear shaft being
arranged to rotate in bearings formed in the

clutch-disk 83, the disk 58, and the disk 52,

and having another pinion-gear 88 formed
upon the right-hand end thereof, Fig. 4. The

pinion-gear 38 meshes 1nto a spur-gear 89,

said spur-gear 89 being arranged to rotate
upon the sleeve 53 at the right of Fig. 4 and
having fastened thereto another tape-reel 90.
The cluteh-slide 60 is provided with an annu-
lar groove 121 1n its periphery, into which a
locking-slide 122 projects. Said locking-slide
1s constructed to slide 1n ways 123, formed in
the plate 79, and is held upwardly and into
the groove 121 by a spring 124, the object of
this lock being to prevent the clutch-slide
from being moved longitudinally thereof at all
times except when the locking-rod 77 pro-
jects 1nto the hole 76 1n the intermittent stop-
gear 55. The locking-rod 77 has a collar 125
fast thereto, said collar being provided with
beveled endb and when the lockmﬂ‘—-rod T7 18
out of engagement with said intermittent stop-
gear the lower end of the locking-slide 122
bears upon the periphery of said collar 125.
When, however, the hole 76 in the intermit-
tent gear comes in alinement with the rod 77,
as hereinbefore described, the spring 116, car-
rying said rod, the rod carries the collar 125
to the right of the slide 122, Fig. 12, and the
spring 124 carries said slide downwardly and
out of engagement with the clutch-slide 60.
Sald cluteh-slide may now be drawn toward
the lett from the position shown in Fig. 12
until the projections 81 are withdrawn from
the recesses 82 and a gear 126, fast to said
cluteh-slide, 1s brought into mesh with a gear
127, formed upon the periphery of a rotary
dial 128, journaled to rotate upon a pin 129.
The rotary dial 128 1s inclosed within a
cover 130, which has a pin 131 projecting in-

wardly therefrom and across the path of ro-

tation of a stop-pin 132, fast to said dial. As-
suming now that the clutch-slide i1s drawn to-
ward the left, as hereinbefore described, from

the position shown in Fig. 12 to that shown

1n Fig. 7, upon rotation of the thumb-disk 80
the tape-reel 85 will be rotated, and through
the spur-gear 84, the pinion-gears 86 and 88,

‘and vice versa.

and spur-gear 89 the tape-reel 90 will also be
rotated. ~ Said tape-reels 85 and 90 are each
provided with a tape 91 and 92, respectively,
one end of eachi of said piecesof tape being fas-
tened to its respective tape-reel, the other end
being fastened to one side of the lower part
23 of the curtain 21, and intermediate of the
two ends of each of said pileces of tape said
pieces of tape pass through eyes 93 and 94,

formed in a flat strip of metal 95, fast to the

lower end of the upper part 22 of the curtain
21. As seen in Figs. 13 and 9, the tapes 91
and 92 pass from the lower roll upwardly
through the eyes 93 and 94, respectively, and
then passing downwardly are fastened to eyes
96 and 97, formed in a metal strip 98, tast to
the free end of the lower portion 23 of the
curtain 21. As the thumb-disk 80 is turned
1n the direction of the arrow ¢, Figs. 2 and 6,
the tape-reels 85 and 90 will be turned in the
direction of the arrow o, Fig. 9, and the
tapes 91 and 92 will be paid off from said tape-
reels, allowing the upper curtain-roll to rotate
and draw the upper portion of the curtain up-
wardly, increasing the width of the slot. By
turning the thumb-disk 80 in the opposite di-
rection the width of the slot will be narr owed,
the tapes 91 and 92 being wound up on the
tape-reels.

Upon the face ot the dial 128 are twenty-
four divisions from ‘“1” to ‘“24.” inclusive,
these divisions indicating the width of the slot
in the curtain as they appear through an op-
ening 133 in the dial-cover 130. The largest
numbers indicate the smallest width of slot,
It will be seen that as the ro-
tary dial is rotated 1t will be impossible to ro-
tate the same beyond one revolution, asthe pin

132 comes in contact with the pin 131 and lim-
1ts the rotation of said dial-plate to one rota-

tion, and this prevents the tape from being
entirely unwound from the tape-reel 90 and
then by continued rotation of sald tape-reel
in the same direction winding the same in the
wrong direction upon said tape-reel.

Tt will be seen and understood that by means
of the locking-rod 77 and locking-shide 122,
together with the intermittent stop-gear 55
and the hole 76, provided therein, the gear
126 1s always brought into mesh with the gear
127 1n such a manner that the rotary dial and
the slot in the curtain maintain the same rela-
tive location. In taking time exposures it 1s
desirable that the slot should be set in the
curtain of a width substantially equal to the
length of the surface to be exposed and that
sald slot should be instantaneously moved into
position in front of the plate and also after the
picture has been talien shall be instantaneously
moved across theplate. To obtainthis result,
I provide two slides 137 and 138, Figs. 5 and 8.
These slides are arranged to slide in ways pro-
vided in the auxiliary casing 20. The slide

137 is actuated by a lever 139, to which it 1s
. connected by apin139’.

Said lever 139 ispiv-
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oted at 140 to said auxiliary casing and rocked
upon said pivot in one direction by a spiral
spring 141, fast to the upper end thereot, and
in the opposite direction by a cam-plate 142,
pivoted to a screw 143, fast to the auxiliary
casing 20, sald cam-plate bearing against a
Hange 144, projecting upwardly from the le-
ver 139, said cam-plate being provided for
convenience in manipulation with a flange 145,
projecting upwardly therefrom.

It will be seen that by rocking the cam-plate
149 on 1ts pivot in the direction of the arrow
¢, g, 8, the lever 139 will be moved toward
the left at its lower end and toward the right
at 1ts upper end, thus c..-unfinﬂ the shde 137
toward the 110111" Fie. 8, and across the path
of rotation of the stop- tooth 34 on the Inter-
mittent stop-gear 32. Another lever 146 1s
connected to the slide 138 by a pin
rocked upon 1ts pivot 140 by a cam-plate 148,
pivoted to a screw 149, fast to the casing 20
and operating substantially as hereinbefore

described 1n relation to the lever 139 to move |

the lower slide 138 toward the right, K. S,
and across the path of rotation of the stop-
tooth 57 upon the intermittent stop-gear 55.
It will be understood that the slides 137 and
128 are used to stop the curtain when the slot
1n the curtain 1s at 1ts greatest width for thne
exposures and to stop said slot in line with
the plate or film upon which the picture is to
e talken.

Theoperation of settinge the curtain tor time
eXPOSUTes 18 as tollows: Assuming the bar £
to be In the position indicated in bl().s 7 and

13, the thumb-disk 80 i1s mmted., S hel einbe-
fore descr ibed, until the division " 17 upon the
chal comes beneath the opening 133.  The top
of the slot in the curtain will then be at the
point indicated by broken and dotted lines,
Fig. 13, the bottom of said slot being the top
ot the lower portion of said curtaln .;md shown
in tull lines.  The lock-shide 1s pushed
the right, Ifie. 12. Theslide 134 1snow pushed
upwar dly into the position indicated in Fig.
11, thus withdrawing the rod 77 from the stop-
gear 55, The bulb is pressed, and the curtain
1s wound upon the upper roll with the slot

for time exposure encircling said roll, and the

amera 1s now 1n readiness to have the curtain
with 1ts time-exposure slot set to have the pic-
ture taken by time exposure. The cam-plate
142 15 now moved, as hereinbefore described,
rocking the lever 139 and moving the slide
137 across the path of rotation of the tooth 34
upou the intermittent stop-gear 32.  Theslide
105 18 now moved to 1ts lowermost position,
reversing the respective positions of the up-
per and Tower spindles, and the bulb pressed
aoaln, whereupon the curtain will start to
move downwardly, unwinding from the upper
roll and winding upon the lower roll until the
intermittent stop-gear 32 1s rotated by the 1n-

termittent pinion-gear 31 and the stop-tooth
65 34 comes in contact with the stop-slide 137.

towar«l
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This lovates the slot in the curtain in correct
position 1n front ot the film or plate for a pic-
ture to be taken. FKinally after the plate has
been sufliciently exposed the slide 137 is re-
moved from the path ot rotation of the stop-
tooth 34 and the bulb pressed again, where-

‘upon the curtam is wound upon the lower

roll, together with the full extent of the slot
1n said curtain.

Having thus describec
claim, and desire by Let
1S—

1. In a photographic shutter, a slotted cuor-
‘;am., a palr of rotary rolls attached thereto, a
pair of rotary spindies upon which said rolls
are mounted, means to rotate said rolls, means
to lock each ot said spincles to its respective
roll, means to lock each of said spindles
against rotation, a gear fast to each of said
spindles, a slide constructed to slide i ways
upon the casing of said camera, and a wind-
ing-gear rotatably mounted upon said shide
and constructed to be moved into and out of
engagement alternately with said gears.

2. Inaphotographic shutter, a slotted cur-
tain, a pair of rotary rolls attached thereto, a
pair of rotary spindles upon which said rolls
are mounted, said spindles movable longitudi-
nally thereof, a clutch upon each of saidl SpIn-
dles, said clutches operating to lock said spin-
dles to said rolls by moving said spindles lon-
oltudinally thereof inone dirvection and to un-
lock said spindles tfrom said rolls by moving
sald spindles longitudinally thereof in the op-
posite direction, a lever connected to said
spindles, and a slide constructed to slhide in
ways upon the casing of said camera, and ap-
erating to rock said lever and simultaneously
move said spindles in opposite directions.

In a photographic shutter, a slotted cur-
tain, a pair of rotary rolls attached thereto, a
palr of rotary spindles upon which said rolls
are mounted, said spindles movable longitudi-
nally theleol, a clutch upon each of said spin-
dles, said clutches operating to lock said spin-
dles to said rolls by moving sald spindles lon-
oitudinally thereot in onedirection and to un-
lock said spindles from said rolls by moving
sald spindles longitudinally thereof in the op-
posite direction, a lever connected to said spin-
cdles, a gear fast to each of suid spindles, a slide
constructed to slide in ways upon the casine
of sald camera and operating to rock said le-
ver and simultaneously move said spindles in
opposite directions, and a winding-gear rota-
tably mounted upon said slide and constructed
to be moved into and out of engagement altey-
nately with said gears.

4. Ina photographic shutter, a slotted cur-
tain, a pair of rotary rolls attached thereto, a
palr of rotary spindles upon which said rolls
are mounted, sald spindles movable longitudi-
nally themof a clutch upon each of saul spin-
cles, said clutches operating to lock said spin-
dles to said rol.
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oitudinally thereot in one direction and to un-
lock sald spindles from said rolls by moving
said spindleslongitudinally thereof in the op-
positedirection, a lever connected to said spin-
dles and operating to simultaneously move
them in opposite directions, a ratchet fast to
each of said spindles, a pair of stop-pawls, each
engaging its respective ratchet, mean to alter-
nately disengage said pawls from said ratch-
ets, a gear fast to each of said spindles, a slide
constructed to slide in ways upon the casing
of said camera and operating to rock said lever
and simultaneously move said spindles in op-
posite directions, and a winding-gear rotata-
bly mountecd upon said slide and constructed
to be moved into and out of engagement alter-
nately with said gears. |

5. In a photographic shutter, a slotted cur-
tain, a pair of rotary rolls attached thereto, a
pair of rotary spindles upon which said rolls

are mounted, said spindies movable longitudi-

nally thereof; a clutch upon each of said spin-
dles, said clutches operating to lock said spin-
dles to said rolls by moving said spindles lon-
oitudinally thereof in one direction and to un-
tock said spindles from said rolls by moving
sald spindles longitudinally thereof in the op-
posite direction, a lever connected to said spin-

dles and operating to simultaneously move

them 1n opposite directions, a ratchet fast to
each of said spindles, a patr of stop-pawls each
engaging 1ts respective ratchet, a pair of pneu-

matic pistons, means to alternately reciprocate
salct pnenmatic pistons and alternately disen-
cage sald pawls from said ratchets, a gear fast
to each of said spindles, a slide constructed to
slide in ways upon the casing of said camera
and operating to rock said lever and simulta-
neously move said spindles in opposite direc-
tions, and a winding-gear rotatably mounted

upon sald slide and constructed to be moved

into and out of engagement alternately with

saild gears.

6. Ina photographic shutter a slotted car-
tain, a pair of rotary rolls attached thereto, a

pair of rotary spindles upon which said rolls

are mounted, said spindles movable longitudi-

nally thereoi' a clutch upon each of qald Spin-

dles, said clutcheb operating to lock said spin-
dles to said rolls by moving said spindles lon-
oitudinally thereof in one direction and to un-

lock sald spindles from said rolls by moving

sald spindles longitudinally thereof in the op-
posite direction, alever connected to said spin-
dles and operating to simultaneously move
them 1n opposite directions, a ratchet fast to
each of said spindles, a pair of stop-pawls each
engaging 1ts respective ratchet, a pair of pneu-
matic pistons, means to reciprocate said pis-
tons and disengage said pawls from said ratch-
ets, a pair of stops upon said lever arranged

to alternately cross the line of motion of said

pistons for the purpose specified, a gear fast
to each of said spindles, a slide. constructed to
slide in ways upon the casing of said camera

g

and operating to rock said lever and simulta-
neously move said spindles in opposite direc-
tiong, and a winding-gear 1'01;&13&1)1;3? mounted
upon said slide and constructed to be moved
into and out 0‘[ engagement alternately with
sald gears.

7. In a photographic shutter, a pair of ro-

70

tary rolls, a curtain in two parts provided

with a slot between said parts, each of said
parts Tast to its respective roll, means to lock
one of sald rolls against rotation, means to ro-
tate the other of said rolls from the outside of
said casing and vary the width of said slot, a
rotary cial, and means to operatively connect
sald dial to one of the parts of said curtain. -

8. In a photographic shutter, a pair of ro-
tary rolls, a curtain in two parts provided
with a slot between said parts, each of said
parts fast to i1ts respective roll. means to lock
one of sald rolls against rotation, means to ro-
tate the other of said rolls from the outside of
said casing and vary the width of said slot, a
rotary dial, and means to-operatively connect
sald dial to one of the parts of said curtain and
to disconnect said dial therefrom.

9. In a photographic shutter, a casing, a
palr of rotary rolls, a pair of rotary spindles
upon which said rolls are mounted, means to
rotate saild rolls, means to lock each of said
spindles to its respective roll and means to
lock each of said spindles against rotation; in
combination with a curtain in two parts, pro-
vided with a slot between sald parts, each of
sald parts fast to its respective roll, a tape-
reel journaled upon one of said spindles at the
end of one of said rolls, means to lock said
tape-reel to said roll and unlock said tape-reel
from said roll, a rotary dial, and means to ro-

tatably connect and disconnect said roll and

dial.

10. In a photographic shutter, a casing, a

palr of rotary rolls, a pair of rotary spindles

upon which said rolls are mounted. means to
rotate said rolls, means to lock each of said

spindles to 1ts respective roll, and means to

lock each of said spindles against rotation; in
combination with a curtain in two parts, pro-
vided with a slot between sald parts, each of
sald parts fast to its respective roll, a tape-
ree] journaled upon one of said spindles at one

end of one of said rolls, a clutch movable lon-

gitudinally of said spindle to lock said tape-
reel to said roll, said cluteh extending through
sald casing, a rotary dial-gear, a gear fast to

said clutch and constructed to mesh into said

dial-gear when said tape-reel is unlocked from
sald roll

11. In a photographic shutter, a caslng, a
rotary curtain-roll, a slotted curtain, one end
of said curtain tast to said roll, means to lock
sald roll against rotation, a spindle upon
which said roll is journaled, a tape-reel jour-
naled upon said spindle at one end of said roll,
a, disk fast to said roll and provided with de-

pressions, a clutch movable longitudinally of
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sa1d

sa1d spindle to engage said depressions and
lock said tape-reel to said roll and to unlock
said tape-reel from said roll when withdrawn
from said d epressions, said clutch extending
through said casing, a rotary dial-gear, and a
gear fast to said cluteh and constructed to

mesh into said dial-gear when said tape-reel

1s unlocked from said roll.

12. In a photographic shutter, a casing, a
rotary curtain-roll, a slotted curtain, one end
of said curtain fast to said roll, means to lock
sald roll against rotation, a spindle upon which
said roll is journaled, a pair of tape-reels jour-
naled upon said spindle, one at each end of
said roll, a gear fast to each of said tape-reels,
a pinion-shaft journaled within said roll. a
pinion at each end of said pinion-shatt inter-
meshing said gears, and a clutch movable
lengthwise of sald shaft splined to one of said
tape-reels and extending through said casine,
a rotary dial-gear, a gear fast to said clutch
and constructed to mesh into said dial-gear
W 11{:*11 sald tape-reel i1s unlocked from said roll.

In a photographic camera, a casing, a
S]_ot-ted curtain, a roll attached thereto, a spin-
dle upon which said roll is mounted, a gear
fast to said spindle, a stop-gear Jomnaled to
rotate upon said casing and 1neahmo into said
gear, and a locking- Iod constr ucted to engage
sald stop-gear and lock the same against rota-
tion, and a spring acting to move said rod into
cngagement with said stop-gear.

14. In a photographic camera, a casing, a
slotted curtain, a roll attached thereto, a spin-
dle upon which said roil 1s mounted, a gear
fast to said spindle, a stop-gear journaled to
rotate upon said casing and meshing into said
gear, a locking-rod constructed to engage said
stop-gear and lock the same agalnst rotation,
and means to hold said rod out of engage ement
with said stop-gear.

15. In a photographic camera, a casing, a
slotted curtain, a roll attached thereto, a spin-
dle upon which said roll is mounted, a tape-
reel journaled upon said spindle at one end of
roll, a clutch movable longitudinally of
sald spindle and constructed to lock said tape-
reel to said roll and to unlock said tape-reel

therefrom, and means to lock said cluteh
agalnst longitudinal movement.

16. In a photographic camera, a casing g, a
slotted curtain, aroll attached thereto, a spin-
dle uvpon which said roll is mounted, a tape-
rec] journaled upon said spindle at one end of
sald roll, a clutch movable longitudinally of
salcl spindle and constructed to lock said tape-
reel to said roll and to unlock said tape-reel
therefrom, means to lock said clutch against
longitudinal movement, a rotary dial-gear,and
1 gear Tast to said clutch and constructed to
be moved mto and out of engagement with said
dial -0eal.

In a photographic camera, a casmg.}, a,
slotmd curtain, a roll attached thereto, a spin-
dle upon which said roll is mounted, a gear

775,436

tast to said spindle, a stop-gear journaled to
rotate upon mml_ casing and meshing into saic
oear, a locking-rod constructed to engaee saic
stop-gear and lock the same against rotation.
a tape-reel journaled upon said spindle, at one
end of said roll, a cluteh movable longeitudi-
nally of said spindle and constructed to lock

said t tape-reel to said roll and to unlock said
tape-reel therefrom.

- 18. In a photographic camera, a casing, a
slotted curtain, a roll attached thereto, a spin-
dle upon which said roll is mounted, a ecar
fast to said spindle, a stop-gear journaled to
rotate upon said casing and meshinge into said
gear, a locking-rod constructed to engage said
stop-gear and lock the same against rotation,
a tape-reel Journaled upon said spindle, at one
end of said roll, a c¢lutch movable longitudi-
nally of said spindle and constructed to lock
sald tape-reel to said roll and to unlock said
tape-reel thevefrom, and means to lock said
cluteh against longitudinal movement.

19. In a photographic camera, a casing, a
slotted curtain, a roll attached thereto, a spin-
dle upon which said roll 1s mounted, a gear
fast to said spindle, a stop-oear journaled to
rotate upon said casine and meshing into said
gear, a locking-rod constructed to engage said
stop-gear and lock the same against rotation,
a tape-reel Jjournaled upon said spindle, at one
end of said roll, a clutech movable longitudi-
nally of said spindle and constructed to loclk
sald tape-reel to said roll and to unlock said
tape-reel therefrom, and means controlled by
said locking-rod to lock said cluteh against
longitucinal movement.

20. In a photographic camera, a casing, a
slotted curtain, a roll attached thereto, a spin-
dle upon which said roll is mounted, a tape-
reel journaled upon said spindle at one end of
sald -IOIL a rotary cial journaled upon said
casing and rotatably connected to said reel,
and a stop constructed to limit the rotation of
sald dial.

21. In a photographic camera, a casing, a
slotted curtain, a roll attached thereto, a spin-
dle upon which said roll is mounted, a gear
fast to said spindle, a stop-gear journaled to
rotate upon said casing and meshing into said
gear, a locking-slide constructed to engage
s.:ud %top oear aml lock the same against rota-
tion andl _111@&11&111511} to throw said slide Into
anc out of engagement with said stop-gear.

22. In a photographic camera, a casing, a
slotted curtain, a roll attached thereto, a spin-
cle upon which said roll is mounted, a gear
fast to said spindle e, a stop-gear journaled to
rotate upon said casing and meshing into said
oear, a lochmg-shde constructed to engage
sald stop-gear and lock the sanie against rota-
tion and a lever engaging said slide and adapt-

ed to move the same into and out of engage-
ment with said stop-gear.

In a photographic shutter, a casing, a
slotted curtain, a pair of rotary rolls attached
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thereto, a pair of rotary spindles upon which | same against rotation, and mechanism to throw
sald rolls are mounted, means to rotate said | said slides into and out of engagement with
rolls, means to alternately lock each of said | their respective stop-gears.

spindles to its respective roll and to alter- In testimony whereof 1 have heleunto set 15

5 nately unlock said spindles from said rollsand | my hand in presence of two subscrlbmo" wit-
allow said rolls to rotate, a pair of gears each | nesses.

fast to 1ts respective spmdle a palr of stop-

NT O YT
gears each journaled to rotate upon said cas- JOHN 5. WRIGHT. | ‘
ing and each meshing into its respective gear, Witnesses:
10 a palr of locking-slides, each constructed to CHARLES 5. (00DING,

engage its respective stop-gear and lock the ANNIE J. DAILEY.
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